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rats from filthy clothing are examples of early beliefs. It is obvious
that microscopic living things were believed to arise spontaneously.
The proof that such was not the case removed one of the serious bar-
riers to the development of knowledge of the nature of bacteria.
Francisco Redi (1626-97) was one of the first to show that maggots
did not develop in meat when the meat was covered with fine gauze.
Louis Joblot (1647-1723) demonstrated in 1711 that heated infusions
were not able to produce animalcules, whereas cold infusions soon
teemed with living things. The belief in the theory of spontaneous
generation persisted, however, largely due to the efforts of such
men as Needham who was an ardent believer in this theory. The
experimental work of Spallanzani in 1756 and 1776, which dis-
proved the theory conclusively, served to fan the flame of con-
troversy over the subject. The experiments of Theodore Schwann
(1810-82), published during the first part of the nineteenth cen-
tury, definitely established that fermentation and decay were results
of microorganisms rather than the creation of them. Schroder and
Dusch in 1854 demonstrated that cotton-wool satisfactorily pro-
tected a freshly boiled infusion from fermentation, thereby estab-
lishing the use of the cotton plug in laboratory procedures. A stag-
gering blow to the theory of spontaneous generation was dealt by
Louis Pasteur in a series of experiments the results of which were
published in 1860. In these experiments he demonstrated that the
dust in the air was laden with microbes, and when it was prevented
from entering flasks containing infusions, the infusions remained
sterile.
The results of these experiments were of great practical value.
Joseph Lister (1827-1912), a Scottish surgeon, found that infection
following surgery was prevented by the application of a dressing
containing some material (carbolic acid) capable of destroying the
life of floating particles. Thus the use of antiseptics in surgery orig-
inated and was the forerunner of the aseptic surgery of today. The
heat resistant stages of the various microorganisms were not con-
sidered, however, and it was not until the experiments of John
Tyndall in 1877 that the final decisive blow was given to hetero-
genesis. He demonstrated that infusions were made absolutely
sterile by repeated heating, allowing intervals for the development
of spores, thereby originating the method of fractional sterilization
(Tyndallization) which is used so commonly in laboratories of today.
At the same time he demonstrated the heat resistance of bacterial
endospores.
Fermentation. The action of the leaven in making bread and
the fermentation and decay of fruits and vegetables were magic to
ancient people. The discovery of the nature of the processes really